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Summary: The purpose of this study was to find source of mycobacterial infections in pig farms. A
total of 2 411 environmental samples (bedding materials, water, biofilm from pipelines, peat, etc.)
were examined by microscopy and culture. Isolates were identified by serotyping and PCR.
Mycobacteria were isolated from 579 (24.0%) samples. 47.0% isolates were Mycobacterium avium
subsp. hominissuis isolates (IS901-, IS1245+, serotypes 4, 6, 8, 9), 2.2% isolates were M. a. avium (IS901+,
IS1245+, serotype 2) and 50.8% belong to atypical mycobacteria comprising of fifteen species. The
frequent isolates were found in peat samples (213/65.1%) in which 81.2% isolates comprised
M. a. hominissuis. High amount of mycobacteria were isolated from biofilm (36.4%) and water (29.6%).
Alike peat, non-pathogenic species were predominant. The third sources of mycobacteria were
bedding materials, mostly sawdust (43.6%). Presence of mycobacteria in the animals’ environment
leads to economic losses due to meat condemnation in abattoirs. 
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Introduction: Among domestic animals pigs are highly sensitive to mycobacterial infection. Tuberculous
lesions in pigs involve mainly the head and/or the mesenteric lymph nodes (Thorel et al., 1997).
Occurrence of tuberculous changes in the lymph nodes at abattoirs leads to confiscations of pork
meat and organs or their assessment as conditionally comestible. The main agents causing infection
in pigs are the group of mycobacteria referred to as Mycobacterium avium complex (MAC). Serotypes
4-6, 8-11 and 21 belonging to M. a. hominissuis are the most frequently isolated from pigs (Komijn et
al., 1999). Epidemiological studies on mycobacterial lymphadenitis indicate that the environment
may represent a possible source of infection (Gardner and Hird, 1989). The main environmental
sources of mycobacteria comprise beddings, feed, water and peat. The aim of this study was to
assess the impact of environmental mycobacteria in relation with finding of gross tuberculoid
alterations on head and mesenteric lymph nodes. 
Materials and Methods: A total of 2 411 samples from inner and outer stable environment (Table 1)
were originated from 50 farms of 29 districts. Bedding materials constituted straw, hay, silage, sawdust
and tree bark. Smears made from specimens were examined by direct microscopy according to Ziehl-
Neelsen staining. All samples were decontaminated by 1N HCl and 2N NaOH. The resuspended samples
were inoculated onto Herrold’s, Stonebrink and Sula medium and incubated at 25Æ and 37ÆC, respectively.
Growth of mycobacteria was evaluated after one week of incubation and then each two weeks. Isolates
of mycobacteria were identified by IS901 and IS1245 PCR, serotyping and biochemical tests.
Results: Results of microscopic and culture examination and identification of isolated mycobacteria
from different environmental material is shown in Table 1.
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Table 1. Examination of environmental materials from pig farms and identification of isolated
mycobacteria
Concerning bedding material, the most frequent mycobacteria were isolated from sawdust (43.6%),
hay (22.2%), straw (13.5%) and bran (10.8). Besides M. a. hominissuis, M. a. avium isolates were prevalent
in sawdust (17.6%). Four different mycobacterial species were isolated from organs of three birds
caught in the barn near vicinity. Apart from mycobacterial species shown in Table, M. terrae (1.9%),
M. phlei (1.2%), M. scrofulaceum (1.2%), M. diernhoferi (0.5%), M. smegmatis (0.5%), M. triviale (0.5%),
M. xenopi (0.3%), M. intracellulare (0.3%), M. szulgai (0.2%), M. gastri (0.2%) and M. ulcerans (0.2%) were
detected. The rest 19.2% isolates were not identified, but they did not belong to MAC.
Discussion: Peat was found the most contaminated material by mycobacteria. The use of peat as
a food supplement for piglets induced development of tuberculous lesions in pigs’ lymph nodes
(Pavlik et al., 2003). High presence of MAC can be explained by further contamination during mining
and processing of this material by faeces of birds, small terrestrial vertebrates (Kazda, 2000). The
second very important source of mycobacteria were proved bedding materials. The importance of
this material is attributed to the dominancy of M. a. avium (serotype 2) in sawdust. The importance
mycobacterial contamination of water and biofilm by conditionally pathogenic mycobacteria cannot
be overlooked. A high presence of atypical mycobacteria in such condition may complicate tuberculin
skin test and serological tests as a result of cross reaction and in some cases can lead to creation
of tuberculous lesions in lymph nodes (Bercovier and Vincent, 2001). In order to prevent tuberculous
lesions in pigs, the use of such materials representing a potential source of mycobacteria should be
avoided.
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Summary: Application of slurry from swineherds infected with multi-resistant Salmonella Typhimurium
DT104 (MRDT104) to arable land is considered a hazard for transmission to wildlife and farm animals,
and in Denmark slurry from such herds must be ploughed in. We investigated the effect of 4 different
application methods on survival of Salmonella and E. coli in a plot study. Both organisms could not
be detected at any time following ploughing in of contaminated slurry. Following harrowing, injection
and hose application, Salmonella and E. coli could not be detected after 7 and 21 days, respectively.
The results suggest that alternative methods may be considered for application of MRDT104 slurry.
Keywords: ploughing, harrowing, slurry injection, hose application, bacterial decay.
Introduction: In Denmark, slurry from herds infected with multi-resistant Salmonella Typhimurium
DT104 (MRDT104) has to be ploughed in according to current regulations. This decision is based on
reports suggesting that MRDT104 is more hazardous to human health than other S. Typhimurium. An
unsolved question at the time the decision was taken was to which extent this costly measure could
actually reduce the risk of transmission to wildlife and neighbouring farms. An MRDT104 infected
swineherd can only get exemption from ploughing in if it has a low (<0.1 cfu/g) or moderate (<1 cfu/g)
infection level. To assess alternative ways of slurry disposal, we carried out a plot study to determine
the survival of MRDT104 in slurry from MRDT104 infected swine herds applied to arable land.
Materials and Methods: The study was carried out in Denmark in an MRDT104-infected swine herd
during spring 2002. Eight samples were taken from the slurry tank prior to spreading. Subsequently,
slurry was spread on farmland in four ways: (1) hose applicator on black soil followed by ploughing
and harrowing; (2) hose applicator on pre-ploughed, black soil followed by harrowing; (3) hose
applicator on a field with winter wheat without further soil treatment; (4) slurry injection into soil on
a field with winter wheat. Following spreading, eight soil samples were collected from each plot on
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